Glutathione modulation influences methyl mercury induced neurotoxicity in primary cell cultures of neurons and astrocytes.
Methyl mercury (MeHg) is highly neurotoxic and may lead to numerous neurodegenerative disorders. In this study, we investigated the role of glutathione (GSH) and reactive oxygen species (ROS) in MeHg-induced neurotoxicity, using primary cell cultures of cerebellar neurons and astrocytes. To evaluate the effect of GSH on MeHg-induced cytotoxicity, ROS and GSH were measured using the fluorescent indicators chloro methyl derivative of di-chloro di-hydro fluorescein diacetate (CMH(2)DCFDA) and monochlorobimane (MCB). Cell-associated MeHg was measured with (14)C-radiolabeled MeHg. Mitochondrial dehydrogenase activity was detected by MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide]. MTT timeline study was also performed to evaluate the effects of both the concentration and duration of MeHg exposure. The intracellular GSH content was modified by pretreatment with N-acetyl cysteine (NAC) or di-ethyl maleate (DEM) for 12 h. Treatment with 5 microM MeHg for 30 min led to significant (p<0.05) increase in ROS and reduction (p<0.001) in GSH content. Depletion of intracellular GSH by DEM further increased the generation of MeHg-induced ROS in both cell cultures. Conversely, NAC supplementation increased intracellular GSH and provided protection against MeHg-induced oxidative stress in both cell cultures. MTT studies also confirmed the efficacy of NAC supplementation in attenuating MeHg-induced cytotoxicity. The cell-associated MeHg was significantly (p<0.02) increased after DEM treatment. In summary, depletion of GSH increases MeHg accumulation and enhances MeHg-induced oxidative stress, and conversely, supplementation with GSH precursor protects against MeHg exposure in vitro.